SUMMARY Owing to all the difficulties involved in selecting patients with normal pressure hydrocephalus for shunt-operation, a cerebrospinal fluid-tap-test (CSF-TT) is introduced. Psychometric and motor capacities of the patients are measured before and after lumbar puncture and removal of 40-50 ml CSF. Patients fulfilling criteria for normal pressure hydrocephalus were compared to patients with dementia and atrophy shown by computed tomography. Normal pressure hydrocephaluspatients showed temporary improvement after lumbar puncture. The extent of the temporary improvement appeared to be well correlated with the improvement after shunt operation. Accordingly, the CSF-TT seems to be of value when selecting those patients who will probably benefit from a shunt operation.
The syndrome of normal pressure hydrocephalus is characterised by gait disturbance, progressive mental deterioration and urinary incontinence.' Particularly noteworthy is the complex gait disturbance with spastic-ataxia, extrapyramidal components, and commonly dyspraxia of gait.2 In addition, there is in typical cases mental "slowing up" with lack of spontaneity and reduced vigilance. The diagnosis can be established by pneumoencephalography,3 isotope cisternography,4 different pressure measurements by infusion manometric tests5-7 and computed tomography (CT)8 9 However, these investigations are sometimes inadequate to establish a correct diagnosis, to differentiate other diseases with ventricular enlargement, and particularly to predict which patients will improve after shunting operations. Such a prediction is difficult to make especially when there is a combination of hydrocephalus and primary atrophy. It has generally been accepted that the best results are achieved in patients with "characteristic findings" in the majority of tests.10-'4 About 50 % of the patients operated with a shunt will improve,15 but the morbidity rate varies between 30-50 %.11 Accordingly, there is a need for both methods to select patients for shunt operation.
It has been reported that reduction of CSF
The clinical effect of lumbar puncture in normal pressure hydrocephalus patients with cerebral atrophy on CT and dementia of different aetiologies. These patients were taken as controls. All patients were subjected to the following investigations: electroencephalography, CT, lumbar isotopecisternography and routine CSF and blood examinations to exclude inflammatory diseases and metabolic disorders. Patients were diagnosed as having normal pressure hydrooephalus and referred for operation, if they had ventricular enlargement at CT and at least two of the following criteria: (1) a typical clinical picture with gait disturbances, progressive mental deterioration and urinary incontinence, (2) characteristic findings at CT, that is diminished periventricular attenuation, dilated temporal horns and no signs of cortical atrophy, (3) retention of isotope in the lateral ventricles for 24 hours or more and a block of flow over the cerebral hemispheres at isotope cisternography. The patients who were to be operated upon underwent a psychiatric examination, which also included more intensive psychological testing than in the "TT-test battery" described below.
CSF-tap-test (CSF-TT) The CSF-TT was performed during two consecutive days in all patients. The patients were tested psychometrically and the walking pattern was analysed at the same hour both days. On day 2 a lumbar puncture was carried out two hours before the tests, and CSF pressure was measured before and after removing 40-50 ml of CSF with the patient in recumbent position. The psychological tests were chosen to measure the changes in the patient's mental abilities following lumbar puncture so as to cover as broadly as possible those mental changes which could be expected to be influenced by shunt operations. At the same time they were chosen to be easily administered by the neurologist in the neurological department and not be too time-consuming. The following three psychological tests and a walking test (the "TT-test-battery") were used. Approximately half an hour was needed to perform all these tests.
(A) Identical Forms'8 which measure speed of complex perceptual functions. The test consists of 60 items, each containing a row of six figures. The first figure in every item is identical with one of the others and the patient is asked to find out with which one. The test is given with a time limit of 6 minutes. The number of correct items minus 0 25 points for every wrong answer gives the test score.
(B) Bingley's memory test. 19 The patient is shown a drawing with 12 common objects which he has to name and memorise for 30 seconds. The number of objects immediately recalled is noted. There are four equivalent forms. The mean of the score of two forms registrated at the examination before lumbar puncture, and the mean of the other two 2 h after lumbar puncture were calculated. Table 2 Figure 2 shows the correlation between improvement at CSF-TT and improvement after shunt operation in the eight patients who benefited from shunt operation. With very few exceptions improvement at the CSF-TT was followed by further improvement after shunting. Particularly convincing is the correlation concerning the walking pattern (fig 3) . CSF pressure measured with the patients in horizontal position was 15 cm H20 (SD ± 6-9) in the controls, and in the normal pressure hydrocephalus 13 cm H20 (SD + 6 4) group.
Discussion
The fundamental mechanical fault responsible for the development of most hydrocephalic states probably is an increase in the hydrodynamic resistance to outflow of CSF from cerebrospinal fluid spaces 
